Abstract: the results of recent photometric observations of suspected variables stars VV Cam and VW Cam and of fainter stars in their field of view are reported and compared to data available from scientific literature and public astronomical databases.
Introduction
This report provides the results of our BVRcIc photometric observations of suspected variable stars VV Cam and VW Cam and fainter stars in their field of view, carried on at Loiano site of the Astronomical Observatory of Bologna (OABo). The findings are compared with the outcome of previous jobs and data available from the ASAS-SN and NSVS databases. VV Cam and VW Cam are part of a group of variable stars currently under investigation at the INAF-Astrophysical Observatory of Torino (OATo) and are classified as constant in the General Catalogue of Variable Stars (GCVS 5.1) and in the AAVSO databases. After the initial observations and analysis (Nekrasova 1938 and Kukarkin 1948) , a very few data are available on these two stars and their variability is not confirmed yet. The later observations indicate VV Cam as a possible variable and VW Cam as a constant star (Schmidt, 1992) . A spectral type G5 III: was estimated for VV Cam (Bond 1978) .
Observations
The instrumentation characteristics of the Cassini telescope used at Loiano site of the Bologna Astronomical Observatory (OABo) are reported in Table 1 . The number of observations and length of exposures in each filter is shown in Table 2 . We used the same star (C) to determine the magnitude of the check star shown in Table 3 and of additional four bright comparison stars (from C1 to C4) shown in Table 4 and Figure 2 .
Issue 1
We could therefore build a set of six comparison stars (C, K, C1, C2, C3 and C4) that we used to perform photometry of fainter stars in the field of VV Cam and VW Cam, with the aim to search for short term variability. The use of six comparison stars allowed to determine the magnitudes of the fainter stars with a better accuracy. The photometry of the suspected variables and of the comparison stars was performed using an IDL software developed at OATo whilst the photometry of the fainter stars has been performed using AstroArt 5.0.
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Data analysis
For all images, Dark and Flat Field corrections were applied, and aperture differential photometry was performed. We used the basic equation to obtain standard magnitudes from instrumental magnitudes in the form (for filter V) shown in Eq. 1: Vvar = Δv + Tv · Δ(B-V) + Vcomp (1) where:
• Δv is the instrumental magnitude of the variable minus the instrumental magnitude of the comparison star; • Vcomp is the V-magnitude of the comparison stars defined in Tables 3 and 4; • Tv is the transformation coefficient defined in Table 5 ; • Δ(B-V) is the difference between the standard color of the variable and the standard color of the comparison stars, computed using the formula: (b-v) the difference between the instrumental color of the variable and the instrumental color of the comparison stars.
Similar equations were applied for the filters B, Rc, Ic. Observed data falling outside the range of ±3σ from the mean values have been deleted. The observed C-K delta magnitudes between the comparison and the check stars do not show significant trends or discontinuities, and the computed errors associated to the instrumental magnitudes in each filter are compatible with the observed C-K dispersion. However, the error associated to the transformed standard magnitudes is dominated by the uncertainty of the comparison star. The known J, H, K magnitudes of the two stars (Cutri et al. 2003 ) and the color indexes V-J, V-H and V-K derived using our mean V magnitude are reported in Table 7 . 
Short Term Variability of VV Cam e VW Cam
In the time span covered by our measurements, no short-term variability was observed for the two stars, as shown by Figures 3 and 4 , that report the standard magnitude in the V filter against time (HJD-2457730). 
Long Term Variability of VV Cam and VW Cam
To investigate the long-term behavior of the two stars, we analyzed our results together with the data available from Schmidt (1992) , and from the ASAS-SN and NSVS databases. 
Figure 8 -VW Cam ASAS-SN measurements expansion
From the analysis of the ASAS-SN photometric data, considering that the variation of luminosity appears significantly greater than the 3σ error of the measurements, that is 0.04 m , we have concluded that the variability of VV Cam and VW Cam cannot be excluded, and further observations are needed. Moreover, even if the two stars generally do not show a preference for the maximum or the minimum level of luminosity, for VV Cam, a slow but regular increase of 0.10 m was observed in the period from HJD 2455955 to 2456040. Unfortunately, the lack of data in the subsequent 1.5-year period, does not allow to investigate the evolution of this event. Similar events did not occur in the time-span covered by the NSVS observations (Wozniak, 2004) . From all photometric data available, the amplitude for VV Cam is 0.13 m in the filter V, with a typical observed magnitude in the range 12.66 ÷ 12.79 and a mean value of 12.730 ± 0.014 (1σ). For VW Cam the amplitude is 0.11 m in the filter V, in a range between 12.88 ÷ 12.99 and a mean value of 12.930 ± 0.016 (1σ). Measurements outside the above ranges are observed but it is noted that are all associated to observations with greater errors and worse magnitude limits and are considered not significative.
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Issue 1 For both variables, ASAS-SN and NSVS measurements were analyzed using the version 2.51 of the light curve and period analysis software PERANSO (Paunzen, E., Vanmunster, T. 2016) , but no significant periods were found.
Interstellar extinction and intrinsic magnitudes
To calculate the intrinsic magnitudes, color indexes and standard absolute magnitude MV in filter V of the two variables reported in Table 10 , we used the mean value of our measurements, summarized in Table 6 and the JHK magnitudes in 
Spectral type determination from photometric characteristics
We estimated the spectral types and the luminosity class of the two variables comparing the intrinsic color indexes and absolute magnitude in the filter V, defined in Table 11 with the characteristics derived by Pickels (1998) . As shown in Table 11 , the photometric characteristics of the stars are consistent:
• with a G5 IV-G6 IV subgiant star for VV Cam;
• with a F5 III -F8 III giant star for VW Cam. The color indexes in italics are interpolated from the original data available by Pickels (1998) . 
Photometric characteristics and spectral type of additional stars
The results of our photometric analysis of the comparison stars, defined in Tables 3 and 4 , and of additional stars in the field of view of the two variables, are summarized in Tables 12. The
Issue 1 JHK magnitudes (Cutri et al. 2003 ) and the color indexes are shown in Table 13 and 14 respectively. With the same approach used for VV Cam and VW Cam, we determined the intrinsic colors indexes and absolute magnitude of the stars. The interstellar extinction coefficients Aλ and the parallax p used for each and star are defined in Table 15 ; intrinsic magnitudes, color indexes and standard absolute magnitude MV in filter V are reported in Table 16 . An estimation of the spectral types and class of luminosities of these stars is provided in 
